Abstract-Agarwood is well known as one of the expensive woods in the world. It has a unique scent which brings it to have wide usages especially in perfumery ingredient, as incense, in traditional medical preparation, and as symbol of wealth. Due to that, this paper presents the analysis on chemical profiles of agarwood chipwood, as a part of agarwood grading system. The work involved of Solid Phase Microextraction (SPME) coupled with Gas Chromatography -Mass Spectrometry (GC-MS) GC-MS in extracting high quality. Three headspace fibers; PDMS-DVB, CAR-PDMS and DVB-CAR-PDMS were used during the extraction to identify the compounds with the sampling time of 60 minutes. The result showed that high quality agarwood chipwood is made up of terpene group which are monoterpene hydrocarbon, sesquiterpene hydrocarbon and oxygenated sesquiterpene. The relative peak areas (%) for compounds are tabulated and plotted. The finding in this study confirmed that the difference in compounds extracted and their relative peak area (%) are due to different fiber's polarity and absorbent, Thus, it is significant and benefit especially in agarwood oil quality grading and its related area.
INTRODUCTION
Today, the demand for valuable agarwood chipwood standards has increased. Reproducibility of intended effects is essentially determined by a parity of concentration of dark spot components (dark resin). Once the standard for active compounds in agarwood chipwood has been developed, determination of the quality of agarwood chipwood can be facilitated. The Forest Research Institute Malaysia (FRIM) categorizes agarwood essential oils as grades A, B and C based on chromatographic trace obtain using gas chromatography combined with gas chromatography-mass spectrometry detector (GC-MS) but not provide the full identification of the components and consequently do not give a guarantee of authenticity, or estimate the influence of individual components on properties of the different grades of agarwood chipwood [1] .
II RELATED WORKS
Terpenes are known as the biggest group in natural product and have been used widely in the perfumery industry, medicine and flavoring. There are several categories of terpene including monoterpenes (C10), sesquiterpenes (C15), diterpenes (C20), sesterterpenes (C25) and triterpenes (C30). Researchers have found two biosynthesis of terpene contributed to two independent pathways such as MVA pathway and MEP pathway which have a large contribution especially in plant to form isopentenyl diphosphate (IDP). From IDP, it is changed to dimethylallyl diphosphate (DMADP). Then IDP and DMADP are condensed to genaryl disphosphate (GDP) through prenyltransferases route. The following condensation of IDP and GDP generate farnesyl disphosphate (FDP) and the third produces geranylgeranyl disphosphate (GGDP) [2] . This study also states that the GDP is the forerunner of monoterpenes (C10), while FDP and GGDP deliver the sesquiterpenes (C15) and diterpenes (C20) respectively [2] . Some of previous researchers had been studied the effect of SPME fibre coating's polarity and its extraction mechanism to identify of volatile compounds in any kind of matrix [4] [5] . Another study was did a comparison between the various types of fibre coating: polydimethylsiloxane (PDMS), polyacrylate (PA), PDMS-divinylbenzene (DVB), PDMS-carboxen (CAR), DVB-CAR-PDMS [6] . This study indicates that PDMS has a good sensitivity onto non polar compound; PDMS-DVB gives a better sensitivity onto polar compound of low volatility [6] .
Study on the comparison the fibres' adsorbent based on their characteristics found that the PDMS-DVB fibre has a great of mesoporosity due to of porous polymer feature [4, 5] . It is commonly used to extract semivolatile and larger volatile analytes [6] . The CAR-PDMS fibre is commonly used to extract small volatile analytes and able to retain analytes in the C3 range due to the tightness of its micropores, meanwhile the DVB-CAR-PDMS fibre is a combination of DVB and CAR adsorbent to improve the capability of fibre to adsorb a broad range of analyte [4] . GC-MS is useful tool to identify the chemical compounds especially in agarwood [1, 7] . Previous researcher applied GC-MS coupled with SPME to analyze compound extracted from aromatic plant, namely, marjoram (Origanum majorana L.), caraway (Carum carvi L.), sage (Salvia officinalis L.) and thyme (Thymus vulgaris L.) [8] . Uses of GC-MS are not limited onto analyzing of essential oil, but in smoke as well. It was supported in a successful study in analyzing and identifying the volatile organic compounds (VOCs) of incense smoke using GC-MS [9] .
The objective of this paper is to observe the agarwood oil compounds by using different SPME headspace fibres coupled with GC-MS. This paper is organized as follows: Section 1 introduces on agarwood chipwood and its demand, Section II is related works on terpenes groups as majority of agarwood compounds and SPME with different headspace fibres such as PDMS-DVB, CAR-PDMS and DVB-CAR-PDMS. Section III highlights experimental set-up performed in order to achieve the objective. After that is Result and Discussion in Section IV before conclusion is remarked in Section V.
III. EXPERIMENTAL SET-UP A. Preparation of Agarwood Chipwood
The agarwood chipwood from high quality is gathered and been processed for chemical compounds extraction at Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang (UMP), Malaysia. As recommended by [10] , three types of SPME headspace fibres; 50/30 μm divinylbenzene-carboxen-polydimethysiloxane (DVB-CAR-PDMS), 65 μm polydi methylsiloxane-divinylbenzene (PDMS-DVB) and 85 μm carboxen-polydimethyl siloxane (CAR-PDMS) were used to perform the extraction. Fig. 1 shows the schematic diagram of samples placement for SPME method. The apparatus for this method consists of clamps and stands, hot plate, SPME holder to hold the 4 ml clear glass vial where the 0.2 g of samples were placed in and the fiber headspace where it is exposed to collect the volatile compounds. The extraction is performed manually, heated at 40 ⁰C at 60 minutes of sampling time. The procedure is repeated using three kinds of fibres.
B. Agarwood Chipwood Headspace Volatile
After that, the manual SPME injector was set in splitless mode using a narrow SPME inlet liner. The sample was transferred to an Agilent 7890 GC-MS applying GC-FID for compounds identification and analysis. Initially, the oven temperature is set at 60 ⁰C, and increased at a rate of 3 ⁰C/min to a final temperature of 250 ⁰C before it is been maintained for 5 minutes. Fig. 1 The schematic diagram of SPME [11] The compounds identification was carried out by matching the spectra with the database in Institute of Standards Technology (NIST) library. Retention indices or Kovats Index (KI) also was calculated using a linear line hydrocarbon. Both techniques were suggested by [11] . All the values are expressed in relative peak area (%).
IV. RESULT & DISCUSSION
The result in this study found that the high quality agarwood chipwood mostly is a mixture of monoterpenes hydrocarbon, sesquiterpene hydrocarbon and oxygenated sesquiterpenes. The finding supports the outcome by other researcher in which those compounds are from terpene group [2, 12] . The compounds are tabulated and their relative peak areas (%) are plotted for further observation separately. Table 1 tabulates the relative peak area for monoterpenes hydrocarbon compounds extracted at 60 minutes sampling time using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS. Generally, at least ten compounds exist with different relative peak area (%). Among them, benzaldehyde has the highest relative peak area (%) extracted by three fibers. The values are 1.10 %, 0.52 % and 0.48 % using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS, respectively. It can be seen that in high quality agarwood chipwood in this study, two peaks are exist belongs to benzaldehyde and 4-phenyl-2-butanone. The peaks are constructed by two fibers; for benzaldehyde, the fibers are CAR-PDMS and PDMS-DVB and for 4-phenyl-2-butanone, the fiber is PDMS-DVB. For the other compounds, all three fibers extracted the compounds with the relative peak area (%) less than 0.2 %.
Fiq. 2 Relative peak area (%) for monoterpenes hydrocarbon
in high quality agarwood chipwood. Table II tabulates the relative peak area for sesquiterpene hydrocarbon in high quality agarwood chipwood at 60 minutes sampling time using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS. There are at least nine compounds appear and β-selinene has the highest relative peak area (%) among all with the values of 1.37 %, 1.74 % and 3.39 % using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS, respectively. Fig. 3 demonstrates the relative peak area (%) of sesquiterpene hydrocarbon using CAR-PDMS, DVB-CAR-PDMS and PDMS-DVB at 60 minutes sampling time. As expected, the peak of β-selinene is the highest using DVB-CAR-PDMS and PDMS-DVB. It can be seen that for the rest compounds, their relative peak area (%) are less than 0.5 % for all fibres.
Fiq. 3 Relative peak area (%) for sesquiterpenes hydrocarbon in high quality agarwood chipwood. Table III tabulates the relative peak area (%) for agarwood chemical compounds at 60 minutes sampling time using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS. At least thirty nine compounds appeared and caryophellene oxide has the highest relative peak area (%) at 21.58 %, 20.19 % and 21.58 % by using CAR-PDMS, PDMS-DVB and DVB-CAR-PDMS, respectively. Fig. 4 demonstrates the oxygenated sesquiterpene in high agarwood chipwood at using 60 minutes of sampling time for CAR-PDMS, DVB-CAR-PDMS and PDMS-DVB fibers. Clearly, it shows that eight compounds has the high peaks which are presented by α-elemol, nor-ketoagarofuran, caryophellene oxide, guaiol, humulene epoxide II, 1,5-epoxy-nor-ketoguaiene, 10-epi-γ-eudesmol and agarospirol. The peaks for those compounds (considered only PDMS-DVB) are above 2.39 %, which is belong to 1,5-epoxy-norketoguaiene. The rest of compounds, their relative peak area (%) are less than 2.00 %. Generally, it is found that oxygenated sesquiterpene compounds are the most compound extracted by SPME using CAR-PDMS, DVD-CAR-PDMS and PDMS-DVB with the total of thirty nine. Among three fibers, PDMS-DVB extracted the most of relative peak area (%) when this fiber extracted high peak in all figures for monoterpene hydrocarbon, sesquiterpene hydrocarbon and oxygenated ssquiterpense (Fig. 2, 3 and 4 .) The difference exists in relative peak area (%) and compounds due to characteristics of fibers which is different absorbent and polarity. This finding supports previous by other researcher [10] .
V. CONCLUSION
Observation on SPME different headspace fibre coupled with GC-MS in extracting agarwood chipwood has been successful carried out in this study. The result showed that the agarwood is made up of terpene group and confirmed the result from other researchers. The different compounds extracted by different fibers signified the capability of SPME in extracting agarwood compounds which depends on its coating. For future work, it is recommended to vary the sampling temperature during the extraction in order to know the consistency of the compounds exist in agarwood.
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